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Location services in a packet radio network 

Background of the invention 

The invention relates to methods and equipment for providing loca- 
tion services in a telecommunications system comprising a packet radio net- 
5 work, and for the use of the packet radio network as a bearer for location in- 
formation. Mobile communications systems provide mobile users with means 
to communicate from an arbitrary location within a Public Land based Mobile 
Network PLMN. Initially, mobile communications systems offered more or less 
the same services as do wired communications systems, i.e. voice calls, data 

10 calls and fax calls. The ever-changing location of the mobile user has been 
seen more as a necessary evil than a useful piece of information which the f 
wired communications systems cannot deliver. A more modern vision is that 
by making full use of the user's location mobile communications systems can 
achieve competitive advantages over wired communications systems. This 

15 information can be used for customizing certain value-added services accord- 
ing to the user's location. Such location-specific value-added services include 
weather forecasts, entertainment programmes, timetables, navigation and lo- 
cating a mobile user in an emergency. Additionally, the user's location can 
also be used for law-enforcement purposes. • 

20 In a conventional cellular mobile communications system, such as 

GSM (Global System for Mobile Communication), a mobile station can be lo- 
cated within one cell if the mobile station is having an ongoing call. Without 
such an ; ongoing call the location is known only within a location area, which 
typically comprises several cells. Even if the location is known within one cell, 

25 there is still considerable ambiguity concerning the location, considering that 
the diameter of a GSM cell can be as large as 70 km. More precise location 
sen/ice is the subject of standardization work being performed in a US stan- 
dardization group called T1P1. There are several known methods by which a 
mobile station can be located with reasonable precision. For example, a mo- 

30 bile station can have an integrated GPS receiver, whereby it can determine its 
own coordinates and send them to the network. A mobile station without an 
integrated GPS receiver can be located e.g. by triangulation using three base 
stations. Details of the location procedure are not relevant to this invention, 
however, and a reference is made to the relevant T1P1 specifications. 

35 Within the context of this application, the following conventions will 

be used. "Location management" refers to the task of tracking the location of a 
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mobile station in terms of location/routing areas and cell/network element 
identifiers. Thus, location management is performed in any mobile communi- 
cations system, and it is a necessary task for routing calls to a mobile sub- 
scriber. In contrast, 'location service' (LCS) refers to the task of tracking the lo- 
cation of a mobile station in terms of geographical coordinates. This task is not 
necessary for routing calls. Rather, it is a value-added sen/ice, or it can be 
used for producing value-added services. 

A problem with prior art location service systems is that packet radio 
subscribers are completely ignored. There are no known methods to locate a 
mobile station with a subscription only to a packet radio network, such as 
GPRS (General Packet Radio Sen/ice). A brute-force approach would be to 
implement a separate location service for the packet-switched network, but * 
this would result in duplicating several network elements. There are no known 
signalling conventions enabling the use of the location sen/ice for the circuit- ■ 
switched network also in the packet-switched network. 

Disclosure of the invention , iv 

An object of the invention is to provide a mechanism for imple- -: 
menting a location service to a packet radio network, such as the GPRS: An- 
other object is to implement the location service in a manner which does hot : 
needlessly duplicate existing functionality and/or increase the signalling over- 
head. Another object of the invention is to offer packet-based bearers for the < 
location services in a circuit-switched network, such as GSM. These objects 
are achieved with a method and equipment which are characterized by what is 
disclosed in the attached independent claims. Preferred embodiments of the ; 
invention are disclosed in the attached dependent claims. " ■'• 

According to a first aspect of the invention, there is provided a 
method for providing location sen/ice information related to a mobile station in 
a mobile communications system supporting connections of a first type (e.g. 
circuit-switched) and a second type (e.g. packet-switched), the method com- 
prising the steps of: 1) receiving a request from a requesting entity; 2) retriev- 
ing the location service information related to the mobile station; and 3) pn> 
viding a response to the request. The method according to the invention is 
characterized by 4) determining a preferred type of connection for the retriev- 
ing step on the basis of a first set of predetermined criteria; and 5) performing:*" * 
in the retrieving step, at least a first attempt via the preferred type of connec- 
tion. 
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Preferably, the first set of predetermined criteria comprises check- 
ing whether the mobile station currently has an active connection via at least 
one of he types of connection. The checking may be based on examining the 
request from the requesting entity. 

5 cn,,r " ^ flrSt a " emPt reSU " S 3 failUre ' 3 SeCond set ° f Predetermined 
cntena may compnse the reason for the failure, and the retrieving step may 

re™ r f ' aMemPt ^ remainh9 ° f ^nection i" 

response to fulfilment of the second set of predetermined criteria. Preferably 

the second set of predetermined criteria is fulfilled if the first attempt fails but 
> the reason for the failure is not "service not allowed"; and the second attempt 
earte 9 °' C ° nneC,i ° n has n0 < been unsuccessfully performed 0 

■ If the mobile station is having an ongoing call, the preferred type 6f 
connection B circuit-switched, otherwise:,! is packet-switched. The method 
may comprise establishing circuit-switched communications for the mobile sta- >i 
tion if packet-switched communications are not established 

• Alternatively, the method may comprise establishing at least one 
implicit Packet Data Protocol; or POP, context. Establishing the PDP context = 
may comprise allocating a predefined Network layer Service Access Point 
Identifier, or NSAPI, value. The implicit PDP context may be established be- 
hveen the mobile stafion and the support node and/or a support node and a ■ 
Serving Mobile Location Centre currently serving the mobile station. The latter 
KUP context may also be an explicit one. 

It should be noted that the idea of establishing an implicit PDP * 
context can used separately, for purposes other than location services. 

Most of the above-mentioned decision-making steps are preferably ' 
performed by a Gateway Mobile Location Centre GMLC (optionally aided by 
other network elements, such as the HLR and/or the VMSC), because all LCS k 
inquiries are routed via the GMLC. According to the current T1P1 specifica- 
fons, there is a GMLC in every PLMN. As a consequence, according to a sec- 
ond aspect of the invention, a GMLC is adapted to carry out the method ac- 
cording to the first aspect of the invention. 

Brief description of the drawings 

The invention will be described in more detail by means of preferred 
embod.ments with reference to the appended drawing wherein: 
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Fig. 1 is a block diagram illustrating one embodiment of a telecom- 
munications system where the invention can be used; 

Fig. 2 is a flow chart illustrating a general concept of the invention; 

and 

Figs. 3A to 3C are signalling diagrams depicting different scenarios 
in a system as shown in Fig. 1 . 

Detailed description of the invention 

Fig. 1 is a block diagram illustrating a preferred embodiment of the 
invention. The invention will be described in connection with the GSM and the 
GPRS (General Packet Radio Service), substantially in accordance with the 
relevant ETSI recommendations. However, it should be understood that the 
GSM and GPRS systems have been chosen only for the purposes of illustra- 
tion, and the invention is applicable in any telecommunications system sup- 
porting circuit-switched and packet-switched connections. 

Apart from the Mobile Location Centres MLC, i.e. the Gateway Mo- 
bile Location Centres GMLC and the Serving Mobile Location Centres SMLC, 
the remaining blocks are known from prior art GSM and GPRS systems. The 
MLCs perform location services related to mobile equipment and/or subscrib- 
ers The MS is normally a mobile phone, but it can be any entity which uses 
the standard air interface, for example a measurement unit connected to the 
network through the air interface. A system as shown in Fig. 1 cart be imple- 
mented with interfaces as follows. The L1 interface (VMSC/SGSN) can be a 
MAP interface over SS7 or IP. or a GPRS Gs interface. The L2 interface 
(SGSN/SMLC) and the L7 interface (SGSN/GMLC) can be a MAP interface 
over SS7 or IP, or a GPRS Gn interface. The L3 interface (SGSN/Home 
GMLC) can be a MAP interface over SS7 or IP, or a GPRS Gp interface. The 
L4 interface (MSC/SMLC), the L5 interface (GMLCA/MSC) and the L6 inter- 
face (HLR/GMLC) can be a MAP interface over SS7 or IP. Preferably, the 
protocols and the protocol messages on the L3, L5 and L7 interfaces are the 
30 same, for example the same MAP interfaces and messages. 

Fig 2 is a flow chart illustrating a general concept of the invention 
from the point of view of a Gateway Mobile Location Centre GMLC. In step 20, 
the GMLC receives an LCS request from a requesting entity/application Jn, 
step 21 the GMLC determines the preferred type of connection (c.rcurt- 
35 switched or packet-switched), and in step 22 it rnakes a first attempt via the 
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T^^^^TT- "* 23 ' *"* tests 
sponse to the enti,y/app, jcation J^*™ * ^ >» ^ 28 ft sends a re- 

firs, attempt failed. the GMLC mTvl!? , '" 8 ■ , re " Uest in step 20 ,1 Z 
■ « -u. to barring restrictions (i e me se " " * P 24 Wheth - 'he L ure w as 
due to barring restrictions, here sn r;? aSn0,a,, °^)- "the failu" Z 

r r <e - 9 - "-^-switched a s d ,he "-** ** - r 

~g enHty. The same hoids fo r s«ep 25 1! * '"^ '° «e re- 

,„ the rema,ni "9 type of connection has 2!! k " " **" Wheth ^ °r not 
10 a second attempt is made via fe l * "" en Wed 0,h ^e. in step « 

«ep 28 ft sends a response to the entitv^T Sl "=cessful, and if yes in 
-ep 20 . otherwise, ft indicates ^ «« *• -dues; L 

. -ant for generic location catcutatbn and """"^ a " SMLC ^ 

"en.,on. ln step 301, an externa, rTJ-T* „ e ' ement ™"g to the in- 
service from a GMLC. The GMLC V eL s % so "« 

and fts subscription to the LCS s»„, ' den " ty of *• LCS application 

- ***r (e .g. the MS|SD 6 N C o W The GMLC also Ses " 

- her the subscription data or from £ J* ,he LCS <** from 

cahon. ,n step 302, the GMLC chTc^whl ^ re ™° appB- 

subscriber, i.e. whether or nottl " " 0t ,he MS subscriber fe a 

2 - tha MS. The GMLC send TJ^T 0 '"*' «" SGSN a ^s 
25 ^ ,he »bR of me MS to be tocatec f^^-'^-^OS mes- 
the HPLMN using the MS.SDN number MnTT " * "» HLR ° f 

SCCP layer. |f the GML ™ e r ,n the called party address on the 

'he particular MSISDN (e.g ZZm ^/^C location and the IMS, £ . 
location request to a cached mell, ' ' he reSU,ts from a previous 
30 A,S0 ' *- GMLC has store ' S^'?? 2 3 ° 3 "*> be ^ 

addre ss and skip steps 302 and 303 t GMLC ma * re "se the 
^SC and SGSN addresses are presem aMnT 6 ' » *- 

35 hi ™> steps 302 a d 3 3 n ^ C " PartiCU ' ar ^ ~ 

he most recem . nformatjon nd 303 ,„ order to make sure tha, ft has 

"° n 3 CaChS ' Nation preferably has ^nw *" >n, °™- 

V has a max,mum lifetime.) m step 
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»■ .h=t the E 164 address of the GMLC, contained in the 
303. the HLR ver.es *a & known GSM network element 

address, if available. rfos ^ from each ofhe r. 

Beg.nmng J*^,™ VMSC serving th e mobile station, in 
„ me GMLC knows the SuBSCRtBEFt_LocATiON message 

step 305a the GMLC -"^^-^ VMSC address is available, in step 
to the VMSC ^2To^om^ indicated by fhe HLR, This 
305c the message .s sent to the b information (e.g. accu- 

m essage carries the method), an indication b, 

sibl , LCS ^^ng .estn^ons ^ MS us s ^ ^ ^ ^ ^ 

0ntH sca^ 

should include the SGSN addre these chec king functions. If the , 

2 „ is taken.) aherw,se. in U sarne country does not have. 

LCS is barred and an LCS applicatton MS jn 

override capability, an error "^fig^^. * step 307a .the 
VMSC sends a MAP_Perform_l- _ - ag used for the message 

exchange between the SMLCandme SuB&R ^_LocATiON.rnes- 
step 305b the VMSC relays ^ £^ - ^ address recei ved 
sage it received from the GMLC to the ^ _ ^ 

from the GMLC. This ^^TSeVmO and the SGSN on the one 
3„ pending on the £», on the other hand. If such an 

hand and between »h : GMLC ^and t ^ step ^ me 

SGSN address does not exist or is VMSC establishes a 

SGSN indicates that the subscnber » » and s(eps 307a 

channel over the circuit-swKched servrce ^ informed ,hat the 
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SGSN receives the location request message from the VMSC. in step 307b it 

The SMLC information should be configured beforehand at the SGSNs If the 
toth! rtr T H ,he , MSC/VLR ' ,hisfac,wi " ^ indicated in an error message 

G.Tr Tf , " SGSN 3ddreSS WaS alS ° PTOvided in ste P 303, the 

GMLC will try to locate the MS via the SGSN (and continue at step 305c) If 

there was no VMSC address for the MS. in step 305c the MAP Pro- 
vide Subscriber_Location message is sent directly to the SGSN Having 

, C ^foT" 316 barriR9 and °' her reS,ri0,ions ' in s,e P 307c *e SGSN sends 
? M ,^-^ RFORH - LOCAT10N -SERV,CE message to its associated SMLC In 
step 308. Generic Location Calculation is performed in or via the SMLC For 
details concerning the location calculation, reference is made to the relevant 
ETSI specifications. However, such details are not essential for understanding 
the present invention. 

In step 309. the SMLC returns the location information to the re- 
questing entity (the VMSC in step 309a, the SGSN in steps 309b and 309c) in 
step 310, the location information is returned to the GMLC. (In step 310a the 
VMSC returns the location information directly to the GMLC. In step 310b the 
SGSN returns the location information via the VMSC to the GMLC In step 
310c, the SGSN returns the location information directly to the GMLC ) Finally 
«n step 311, the GMLC returns the MS location estimate to the requesting LCS 
entity/application. If the LCS application requires it, the GMLC may first trans- 
form the universal location coordinates provided by the VMSC into some local 
geographic system. The GMLC may record billing for both the LCS application 
and inter-network revenue charges from the VMSC network. Apart from the 
tests in steps 304 and 306, the subject matter of Fig. 3A substantially corre- 
sponds to the relevant ETSI specifications. 

Error handling 

If the GMLC receives an error report from either the VMSC or the 
SGSN indicating that one or the other does not know the subscriber in ques- 
tion, or if the GMLC could not reach the intended node at all and if the GMLC 
is using old information (e.g. information stored in a cache), the GMLC may 
perform another HLR interrogation to get up-to-date address information After 
getting the new information, the GMLC may start the operation from the be^ 
ginning. Also, if it could not reach the VMSC the GMLC can try to contact the 
SGSN directly. If, in turn, the VMSC could not reach the SGSN after a certain 
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number of attempts, or if the MS is unknown in the SGSN, it may performthe 
location operation itself over circuit-switched services. If this location operation 
is unsuccessful, the VMSG should return an error response to the GMLC and 
indicate that the location operation has failed via both the SGSN and the 
VMSC. The GMLC will then not try the SGSN route. 

An alternative embodiment 

In step 301, the GMLC may determine on the basis of the LCS Re- 
quest whether or not this request is related to an ongoing call. The basis for 
this determination may be for example an explicit parameter, such as a called- 
party number in the LCS request, or an implicit indication, such as the source 
address of the LCS request. If in step 303 both an SGSN address and , an 
MSC address are returned, then in step 304 the GMLC may operate as fol- : 

lows. * " 

If the LCS is related to an ongoing call; the GMLC sends the PRO- 
vide_Subscr_Loc to the VMSC handling the call. Normally, the signalling 
channel of the ongoing call will be used for message exchange between the 
SMLC and the MS. Possible errors will be reported to the GMLC which should 
then try the SGSN route, unless the error was due to barring (i.e. "service not 

allowed"). »' .' 

If the LCS is not related to an ongoing call, the GMLC sends the 
Provide_Subscr_Loc message to the SGSN serving the MS. The SGSN at- 
tempts to locate the MS using steps 305c to 310c shown in Fig, 3C. If the at- 
tempt fails for any other reason than barring, the SGSN will return an error re- 
port to the GMLC. Next, the GMLC will try the VMSC route (i.e. it sends the 
Provide_Subscr_Loc message to the VMSC). Then the VMSC will try to lo- 
cate the MS via the VMSC (using steps 307a to 310a), although the MS is in 
idle mode. 

According to this embodiment, if only one address (the VMSC or the 
SGSN) is provided in step 303, the GMLC tries this address. If the address 
relates to a VMSC, steps 307a to 310a will be used, and if the address relates 
to an SGSN, steps 307c to 310c will be used. 

MS-MLC location-related communication 

The invention allows several options to transfer information between 
the MS and the MLC, as well as between the SGSN and the GMLC, depend- 
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ing on the chosen location calculation method. However, the GMLC-SGSN 
interface is preferably similar to the GMLC-VMSC interface. 

It is apparent to a skilled reader that the signalling diagrams in fig- 
ures 3A to 3C are somewhat simplified, because some routine steps (such as 
5 PDP context activation) have been omitted. It is to be expected that location 
services will play an increasingly important role in making mobile communica- 
tion systems more competitive with wired communication systems. Thus the 
routine task of establishing a PDP context for the purpose of location services 
may cause significant overhead traffic. To eliminate this overhead traffic, there 

10 may be an implicit PDP context between the mobile station MS and the SGSN. 
For this purpose, one NSAPI (Network layer Service Access Point Identifier) 
value should be reserved and standardized for location services. In the GPRS 
support nodes SGSN and GGSN, the NSAPI identifies the PDP context asso- 
ciated with a certain PDP address. The existence of the implicit context allows 

15 the MS and the SGSN to send a location request or a response message at 
any time. Thus, no explicit context activation is needed. The SGSN forwards a 
mobile-originated message using the reserved NSAPI value to the serving 
MLG. Similarly, a mobile-terminated message is forwarded to the MS at any 
time by means of the special NSAPI value. A radio link needs to be estab- 

20 lished between the MS and the SGSN for the message transmission. 

Communication between the SGSN and the serving MLC can be 
established in several ways. The implicit context approach can be reused be- 
tween these entities as well. Alternatively, explicit context establishment can 
take place on this interface (with the special NSAPI value). A benefit of this 

25 approach is that the MLC knows all the users who are currently tracked, and in 
the case where a user is handed over to another SGSN which is served by 
another MLC, the context can be explicitly released. In addition, if the calcula- 
tion is interrupted, i.e. will not be completed, the old SGSN can indicate the 
failure by sending an error report to the VMSC or the GMLC. The VMSC may 

30 relay this error report to the GMLC, which may interrogate the HLR again to 
get the new SGSN address in order to be able to initiate the location process 
again. 

Yet another option would be to define signalling messages between 
the SGSN and the SMLC. This interface may be the same as the interface 
35 between the SMLC and the VMSC, for example a MAP interface. 
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:. Alternatively, conventional PDP context activation can be used be- 
tween the MS and the SMLC, which in this case looks like a special GGSN to 
the MS. The context activation can be performed automatically in connection 
with a GPRS Attach procedure or only on demand. A special NSAPI can be 
5 allocated for this context, but it is not necessary with this option. If. automatic '•: 
context activation takes place, a special APN (e.g. "MLC"); indicates; to the 
SGSN that a location context is requested. The SGSN then relays the context 
activation to the MLC serving this SGSN (the SGSN configuration information). 
Alternatively, the MLC can request that network-initiated PDP icpntext activa- 
10 tion takes place (e.g: with a special NSAPI indicating to the user's! mobile sta- 
tion that a location context needs to be established). 

; - Special signalling messages can be defined for; the. air interface \ 
(MS-SGSN) and between the-SGSNs and the MLCs. In this case, the SGSN 
relays these messages to the MS and the MLC based on the configuration in- 
15 formation (MLC) and user's IMSI. These messages can be for example MAP 
protocol messages. . 

r v>. Although the invention has been described in connection with the ; 
GSM and GPRS systems, it is not limited to these examples; butthe :invention / 5 
can be modified within the scope of the appended claims. 

20 Abbreviations: 

APN = Access Point Name 

GMLC = Gateway Mobile Location Centre 

GGSN = Gateway GPRS Support Node 

GPRS = General Packet Radio Service 
25 GPS = Global Positioning System 

GSM = Global System for Mobile Communication 

HLR = Home Location Register 

HPLMN = Home PLMN 

LCS = Location Services 
30 MLC = Mobile Location Centre 

MSC = Mobile services Switching Centre 

NSAPI = Network (layer) Service Access Point Identifier 

PLMN = Public Land based Mobile Network 

SAP = Service Access Point 
35 SCCP = Signalling Connection and Control Part 

SGSN = Serving GPRS Support Node 
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SMLC = Serving Mobile Location Centre .rn , 

VLR = Visitor Location Register 

VMSC =VLR+MSC ,, 
References: 

T1P1 8p150581: Location Service (LCS) stage 0 requirements 
T1P1 8p1 51 045: Location Service (LCS); service description, stage 1 
T1P1 8p151056: Location Service (LCS); -functional description, stage 2 
T1P1 8p1 53351: Reasoning for GPRS as LCS Carrier and Proposed Addi- 
tions .. . 
All references are incorporated herein by reference. 
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Claims ■ 

1 . A method for providing location service information related to a 
mobile station (MS) in a mobile communications system supporting connec- 
tions of a first type (L5) and a second type (L3, L7), the method comprising the 
5 steps of: 

receiving a request (20, 301) from a requesting entity; 

retrieving (22, 308) said location service information related to said 
mobile station (MS); and 

providing a response (28, 311) to said request; 
10 characterized by 

determining (21) a preferred type of connection for said retrieving 
step on the basis of a first set of predetermined criteria (304, 306); and 

performing, in said retrieving step, at least a first attempt (22) via 
said preferred type of connection. 

15 2. A method according to claim 1 , characterized in that said 

first set of predetermined criteria comprises checking (304) whether the mobile 
station (MS) currently has an active connection via at least one of said types of 
connection. 

3. A method according to claim 2, characterized in that said 
20 checking is based on examining said request (301). 

4. A method according to any one of the preceding claims, c har- 
a c t e r i z e d in that, if said first attempt results in a failure, a second set of 
predetermined criteria comprises the reason for the failure, and said retrieving 
step comprises performing a second attempt (26) via the remaining type of 

25 connection in response to fulfilment of said second set of predetermined crite- 
ria. 

5. A method according to claim 4, c h a r a c t e r i z e d in that said 
second set of predetermined criteria is fulfilled if: 

said first attempt fails but the reason for the failure is not "service 
30 not allowed"; and 

said second attempt via the remaining type of connection has not 
been unsuccessfully performed earlier. 
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6. A method according to any one of the preceding claims, char- 
acterized in that said first type of connection (L5) is circuit-switched and t 
said second type of connection (L3, L7) is packet-switched. 

7. A method according to claim 6, ch a ra cte rized in that, if 
said mobile station (MS) is having an ongoing call, said preferred type of con- 
nection is circuit-switched (L5), otherwise it is packet-switched (L3, L7). 

8. A method according to claim 6 or 7, c h a r a c t e r i z e d by es- 
tablishing circuit-switched communications for the mobile station (MS) if said 
packet-switched communications are not established. 

9. A method according to any one of claims 6 to 8, charac- 
terized by establishing at least one implicit Packet Data Protocol, or PDP, 
context. 

10. A method according to claim 9, c h a r a c t e r i z e d in that said 
step of establishing the PDP context comprises allocating a predefined Net- 
work layer Service Access Point Identifier, or NSAPI*. value. 

11. A method according to claim 9 or 10, characterized in 
that said at least one implicit PDP context is established between the mobile 
station (MS) and the support node (SGSN). 

12. A method according to any one of claims 9 to 11, charac- 
ter i z e d in that said at least one implicit PDP context is established be- 
tween the support node (SGSN) and a Serving Mobile Location Centre 
(SMLC) currently serving the mobile station (MS). 

13. A method according to any one of claims 9to 11, charac- 
terized in that at least one explicit PDP context is established between the 
support node (SGSN) and a Serving Mobile Location Centre (SMLC) currently 
serving the mobile station (MS). 

14. A method according to any one of the preceding claims, 
characterized in that said request (301 ) is received by a Gateway Mo- 
bile Location Centre (GMLC), which retrieves said location service information 

via a Mobile Services Switching Centre (VMSC), which in turn retrieves said — 
location service information via a Serving Mobile Location Centre (SMLC): 
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directly (307a) if a circuit-switched connection has been established 
for said mobile station; and otherwise 

indirectly (305b, 307b) via a Serving GPRS Support Node (SGSN). 

15. A method according to claim 14, characterized in that 
sard Gateway Mobile Location Centre (GMLC) sends to said Mobile Services 
Switching Centre (VMSC) the address of said Serving GPRS-Support Ndde 
(SGSN). 

16. An arrangement (GMLC, VMSC) for supporting location service - 
information related to a mobile station (MS) in a mobile commuhicatioris sys- ; 
tern supporting circuit-switched communications and packet-switched commu- 
nications, the arrangement being adapted to: 

receive a request (20, 301 j from a requesting entity; ' 

retrieve (22, 308) said location service information related to said 
mobile station (MS); and : c. ^ r ^ 

provide a response (28, 31 1) to said request; . r: -ij-^-h. 

characterized in that said arrangement; (GMLC, VMSC) is 
adapted to: 

determine (21) a preferred type of connection for said retrieving on 
the basis of a first set of predetermined criteria (304, 306); and to 

perform at least a first attempt (22) via said preferred type of con- 
nection. 
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